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MEMORANDUM POR THE RECORD
BUBJECT: Trip Report - | 25X1

1. %wree mewbers of the NPIC Technical Development Staff (TDE)
visited the Electronic Products Division of the | 25X1
[ on S Dacember 1967, for the purpose of determine
ing the progress being made under an active contract. Complstion of this
eontract, let to "Study, develop and evaluste unique materials for rear
projection sersena”, 1s duc on 30 December 1967.

2. The m.m_.l _ and the undersigned,25X1
were greeted by| [in the office of the latter,
whore & .#hTﬁ_mﬂ&Tlan tock place relative to the initial unsuccessful

attempt of to obtain a unique typs of scr2en material, known

a8 ! stated that he 25X1
#90d & a#econd request to the Iirm. (Refer also to Assistant for

Technicel Development, NPIC, classified memorandum, file NPIC/TDS/D-1176~

67, dated 11 December 1967, for additional information.) 25X1

3. Following this informel discussion, the sbove named individuals
procesded to s gconference room where they in

¥ prepontation, Fey gz towerd moot the contract
ng wag dlsclosed in two driefings given by| | 25X1
This information was catalogued in printed tablas and

graphs, coples of which are now avallable in our projsct file.

k., Pasioally, this presentation diselosed that the work performed by
[ ]bas resulted in the development and evaluation of & number of improvad
"Biscrete Particle Bersens”, approsching the desirsd characteristics, but
the realization of a material meeting all of the optieel properties specified
in the coniract hes not been achieved.

5. After the msm‘bation,:hmhed a ~vegtion relative to25X1
the uniy of the modulation transfer function (MIF) measurements
mads by 1.5, whether the readings obtalned would be 2qually

valid if measursd on another type instrument. This resulted in the disclosurs
that they should, provided they were mads under gxiictly the same conditions
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&8 vhen wade in the FM:‘&%W‘. Further discussion pointed up

the fact thet whils The OF of s lens was a rather meaningful measurement
throughout the optics diseipline, the measuremsnt of the MIP of an objsct
such a8 the sereen material wag a subject open to debats., The

porscnnsl advanced the argument that the HI¥ messurement of the screen
alone would very from podnt to point acroms the surface of the material
and, conseguently, only a band of MTF @easurements, when plotted as a
araph, would have sengible meaning. It was agreed that more definitive
terms were probedly in ordsr when specifying the requirsd MIF for rear
projection goroens or similer material,

6. Upom comelusion of the discussion on MTF again took
the floor and talked about an effeet noted during experiments
m&mwmmmwaumm‘wm opment of an

efficiont sereen had been the inclusion of various densiiies of dye in the
disorete partiels coating dayers. This had resulted in the knowledge that
dyeing the coating had only e minor diminishing effect on the optical
properties of the amterial, Of itself, this appsarsd to have littls
importance. Ixploration of subsequantly noted phenomena, however, indicated
ths posaibility of improved conditions through the use of dyes, but not

in the coating layesr,

7. | _ | stated that during the experiments conducted with the
discrete particle soraen material the comting layer was normelly placed
tm ‘m obsaxver, the muypporting substrete being toward the projector.

viewing 2 projectsd Lusge, a small graduited step wedge gray scale vas held
in tha‘ame betwoen the cbserver's oye and the screen in an attempt to

material and it was discoversd that, although the transmitted light composing
the image wvas somewhet reduced, the tonal range was apparently increased
over that when viewing undsr the previously mentioned condition, The

halo affact, of ecurse, was undesirable while the effect noted when viewing
& projeeted fmage through the gray scels in conteet with the eupporting
subgtrate of the seraen appeared Lo be an asset. Selentific explanations

of these two phenomens were sought,

8. It was theorized that the intenaity of the directly perceived
projected lmage light was proportional to the first power of the trans-
misgion of the sersen mterial. Further, in the case of the gray scales
in eontact with the sereen material, the material on which the gray scale
image wes impoged was 1ts=lf ecting ag a screen and, due to the difference
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in indexes of refraction, the contact surface wes scting as a reflector
for the ambient light coming from the observer's dirsetion. Thus s the
sabient light was traversing the gray scale material twice, once away
from the observer and once toward him. Intensity of the amblent light
was then comsidered to be proportional to the second power of the trange
wission of the gray scale material. Applying similar reasoning to the
observed hale effect, it was theorized that the Aiffer-nt indexes of
refyection involved ware causing both surfaces of th- screen substrate
material to set as partial reflectors. Some of the projected light wes
then considered to traverse the material once from the projector side of
the matarial, be reflected by the observer side of the material, egain

be reflested by the projector side of th: material and oxit from the
obeerver sids of the material slightly displaced from its directly trans-
mitted path. A faint halo offect resulted, the intensity of which, dus
to the three traverses through the material, was comsidered to be propor-
tional $o the third power of the transmission of the matorial. Logically,
the q;asﬁm of how these conditions could be turned to practical advantage
wag of concern.

9« Directing attention once again to the phenomenon noted with the
gray scale, inted out that the effect appeared to bz more
pronounced in the more opaque steps of the scale. It was reasoned that
i this sffect could be obtained in the darker portions of the gray

seale material, which was acting as nothing more than s secondary screen,
the same effect could possidly be realized by dyeing the projezction screen
substrate matorial., Naturally, dyeing the substrate materifal would affect
the other transmizsion attenuation characteristics of the screan. What,
then, could be gained by dyeing the substrate?

10. Recalling that the intensity of the directly percedived projectad
imags light was proportional to the Pirst power of the transmission of
the sereen material, the intensity of ths ambient light was proportional
to the seeond power of the transmission of the screen material and the
intensity of the halo light was proportional to the third powar of the
transmission of ths screen msterial; it would seem that by dyeing the
sereen substrate material to an idesl opacity the following conditions
would moerue. The directly perceived projected image light intensity
would be diminished (an undesirable condition if carried too far), the
tabient llght intensity would be diminished (a very desiradle condition)
and the halo light sffect would be diminished, if not sliminated, (a very
desirable condition). Thus, dyeing the sereen substrate materisl evolves
into a "trade-off” problem.

11. Due to the Luminent completion of the present comtrect by 25X1
investigation into the dysing of the screen substrate could not be
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further. However, this appromeh was conceded to be f
) : : ¢ fraught with possibilit
snd futurc sepavats ressarch would &ppaear t0 be werrented, e Hittdes

12. Finally, some of the latest disereta :

. : 2 LE particls scresns were
}?Wm in a&: 35;’ g%* projector along with the sbove memtionsd

nomens, Samplas o ase sereen matariels wi : Porwardsd .
NPIC, TD8 in the near futars, 1 be fo to the

| 25X 1
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